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Investigation on the behavior of anionic transition metal complexes and their
application for the catalytic transformations
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We develo?ed various catalytic systems which effectively promote
cross-coupling reaction of alkyl halides with alkyl Grignard reagents to construct saturated
hydrocarbon frameworks. As a functionalization of 1,3-butadiene, we developed internal carbon
selective alkylation reaction by copper catalyst with alkyl fluorides. When Ni was used instead of
Cu, dimerization and double functionalization by carbon nucleophiles and carbon electrophiles
proceeded to give mulit component coupling products.

In these catalytic reactions, anionic transition metal complexes arising from transition metal
complex with organometallic reagents were found to be the catalytic active species.
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Figure 2. Crystal structure of anionic Ni complex.
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Figure 3. Transition State at the reaction of anionic complex with CH;-F.
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